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Telecommunications is a very dynamic industry. The global market will reach US$ 1 
trillion by 2000. The Asia-Pacific region will become the next battlefield for 
telecommunications MNEs, since its market is expected to double in size by the end of 
this decade. To win this competition will need a thorough understanding of the market 
environment, a forecasting method for future demand and evolution of future 
technologies. The telecommunications industry in the Asia-Pacific region is thus chosen 
as a study target. Statistical analysis of industry indicators of telecommunications and the 
macroeconomic factors, which can affect the growth of the industry, are performed. 
Qualitative analysis through interviews with eminent telecommunications multi-national 
enterprises are conducted. Findings from these two approaches are combined to generate 
recommendations for telecommunications investors in the region. Opportunities and 
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A century ago, there was still no telephone network in the world, not to say mobile 
phones, the Internet, and even computers. Within only one century, the human beings 
have undergone drastic changes and have developed a lot of new technologies, which 
significantly improved our lives and production efficiency. 
From fixed telephone network to mobile phone network, from voice to data and 
video, from local to global communication, all these contributions from the 
telecommunications industry not only can bring convenience to human beings, but also is 
a key factor in driving the economic growth of many nations. 
The global telecommunications "mega-market" is expected to reach US$1 trillion by 
2000，in which over 1.4 billion telephones will be in operation. One-third of them will be 
wireless.i Within this huge pie, the United States and European markets account for more 
than 50 percent. However, the less developed market like Asia-Pacific will double in size 
by the end of this decade. 
Naturally, many multi-national enterprises (MNEs) are watching closely to this 
potential market. However, doing business in Asia-Pacific is not easy at all, due to 
cultural differences and political uncertainty. In addition, telecommunications 
infrastructure is rather a utility of an economy, which induces many nations to protect it 
from complete liberalization to foreign investment. 
1 Raphael, David E. "The Future of Telecommunications : Connectivity through Alliances." Business 
Economics v33n2 April 1998, p.32-36. 
2 
Therefore, the Asia-Pacific telecommunications industry is chosen here as a study 
target. The general business environment of the telecommunications industry in Asia-
Pacific will be presented as background information for the study. A quantitative analysis 
of this market will be performed, with an aim to find out how the performance and 
demand in this industry are related to other social and macroeconomic factors. One 
compelling reason for this is due to the rapid changing business and technological 
environment in telecommunications. By relating the industry statistics in 
telecommunications with the well established macro-economic factors can help us to 
foresee the future with more confidence. On the qualitative side, the Asia-Pacific 
strategies of some telecommunications MNEs will be analyzed, in order to generalize the 
future directions and their views on the industry. 
Finally, I hope that these results can serve as a reference in forecasting the future of 




The Telecommunications Lidustry 
Generally speaking, telecommunications is just a kind of service that provides a 
medium for transferring information among the users. It is in fact composed of a large 
variety of technologies, such as semiconductors, computer systems, networking, and even 
image processing. It encompasses a wide range of services, such as satellite 
communications, data networking, broadcasting and telephone services. Thus, it is rather 
difficult to define a boundary for this industry without using established models. 
However, the Information Value Chain as documented by Raphael is very useful 
here.2 It divides the whole information market into three segments, namely Information 
Creation, Information Transfer, and Information Application. In this study and in most 
senses，the telecommunications industry is the middle component in this model. 
According to Raphael, there are about fifty industries in this segment and its global 
revenue will reach US$ 1 trillion by 2000, which is about one-third of the whole 
information value chain, 
2 
Raphael, David E. "The Future of Telecommunications : Connectivity through Alliances •’ Business 
Economics v33n2 April 1998，p.32-36. 
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FIGURE 1 
THE E^FORMATION VALUE CHAJN 
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Source : Fransman, Martin "AT&T, BT and NTT, a Comparison of Vision, Strategy 
and Competence." Telecommunications Policy March 1994, p.137-153 
Within this one trillion value segment, we can subdivide it into three major categories, 
according to the map of telecommunications competence proposed by Fransman? These 
three categories are: 
• Network element 一 mainly hardware involved in building the telecommunications 
infrastructure, such as switching and transmission. 
• Network design, operation, management and development 
• Provision of communications services 
3 Fransman, Martin "AT&T, BT and NTT, a Comparison ofVision, Strategy and Competence." 
Telecommunications Policy March 1994’ p.137-153. 
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FIGURE 2 
A MAP OF TELECOMMUNICATIONS COMPETENCE 
Communications network 
K ? 7 H ~ ~ \ 
J B / Services > 
W ^ n ^ 
jL V Development of 
/ \ ^ new services 
Networkelement Networkdesign 
_ switchmg Operation 
； : e ^ ^nS ion Management ‘ 
computing Development 
-devices ^ 
The Asia-Pacific Region 
Most studies have shown that the Asia-Pacific region will be the most profitable for 
business activities in the coming several decades, even after the recent financial crisis in 
1997. Apart from the well developed western nations, the Asia-Pacific has a comparative 
advantage over other less developed regions like the Middle East, Africa, Latin America 
and the former Soviet Bloc. Most Asia-Pacific countries have already achieved economic 
takeoff. This will be the opportune time for MNEs to invest for immediate return. 
Numerically, the economies of the Asia-Pacific region accounted for one-third of the 
world's gross national product (GNP) and exhibited stunning growth in recent years. If 
we take the price level in consideration and adjust the gross domestic product (GDP) with 
purchasing power parity (PPP), we can see that their economic strengths are much 
6 
greater/ With this strong economic potential, this region is therefore very attractive for 
MNE's expansion. 
TABLE 1 
KEY STATISTICS OF ASL\-PACmC AND OTHER ECONOMffiS 
Country n S m N P 二 汶 二 ？ ? • Average PPP GDP 
1995 (US$) 1995 (US$) growth 1995-97 (%) 
China ^ 2,920 ^o3 
Vietnam 240 1,310 9.0 
Malaysia 3,890 9,020 8.3 
South Korea 9,700 11,450 7.7 
Indonesia 980 3,800 7.5 
Singapore 26,730 22,770 7.2 
Thailand 2,740 7,540 7.2 
Taiwan 12,265 14,295 6.0 
India 340 1,400 5.9 
Philippines 1,050 2,850 5.5 
Hong Kong 23,200 22,950 4.9 
New Zealand 14,340 16,360 3.5 
Australia 18,720 18,940 3.3 
Japan 39,640 22,110 2.8 
US 26,980 26,980 3.2 
Germany 27,510 20,070 2.9 
Mexico 3,320 6,400 ^ 
Source : International Economics Department, The World Bank; Asiaweek, March 
1997,p.72. 
4 Yip, George S. Asian Advantage - Kev Strategies for Winning in the Asia Pacific Region Addison 
Wesley, March 1998, p.l-2. 
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In terms of competitiveness, the Asia-Pacific region is in a good position. According 
to the Global Competitiveness Report 1997, this region has accounted for half of the top 
ten and eleven out of the top thirty most competitive economies in the world.^ 
TABLE2 
(1 
RANKE^G OF COMPETmVENESS OF WORLD'S ECONOMffiS 1996 
Economy Ranking Economy Ranking Economy Ranking 
Singapore 1 Finland 19 Argentina 37 
Hong Kong 2 Denmark 20 Iceland 38 
United States 3 Korea 21 Italy 39 
Canada 4 Sweden 22 Peru 40 
New Zealand 5 France 23 Colombia 41 
Switzerland 6 Israel 24 Brazil 42 
United Kingdom 7 Germany 25 Jordan 43 
Taiwan 8 Spain 26 South Africa 44 
Malaysia 9 Austria 27 India 45 
Norway 10 Egypt 28 Hungary 46 
Luxembourg 11 China 29 Venezuela 47 
Netherlands 12 Portugal 30 Greece 48 
Chile 13 Belgium 31 Vietnam 49 
Japan 14 Czech Republic 32 Poland 50 
Indonesia 15 Mexico 33 Zimbabwe 51 
Ireland 16 Philippines 34 Ukraine 52 
Australia 17 Slovak Republic 35 Russia 53 
Thailand \_S Turkey ^ 
Source : World Economic Forum, Global Competitiveness Report 1997. Lausanne, 
Switzerland. The World Economic Forum (Geneva, Switzerland) defines competitiveness 
as the ability of a country to achieve sustained high rates of growth in GDP per capita. 
Before we continue with our study, we have to provide a geographical definition for 
the Asia-Pacific region. Here, we adopt the definition employed by Yip, who defined 
5 WorldEconomic Forum, Global Competitiveness Report 1997. (Lausanne, Switzerland). Here, 
competitiveness is defined as the ability of a country to achieve sustained high rate of growth in GDP per 
capita. 
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Asia-Pacific as the area comprising the countries and economies in the triangle from 
Japan to India to New Zealand.® 
The Asia-Pacific Telecommunications Lidustry 
Demand for Telecommunications 
It is rather obvious that the Asia-Pacific region has comparative advantages in terms 
of natural resources and human capital. However, simply possessing these advantages is 
not a guarantee of economic success. These resources, once accumulated, must be 
allocated and utilized efficiently to high-yielding activities. Some studies attribute the 
high growth in this region to the deliberate government interventions to alter the 
industrial structure.' Nevertheless, without the mastery of technology, the efficiencies in 
these countries may not achieve such a high level. 
One important contribution of telecommunications is the lowering of transaction cost. 
Leff argued that telecommunications can lower both the fixed cost of acquiring 
information and the variable cost in market participation. Thus more product and factor 
market;s can exist and the size of these markets can grow as the increasing retums to 
communications generate cost saving externalities.® Norton also discovered that 
transaction cost and economic growth depend significantly on telecommunications 
infrastructure. He also suggested that a poor telecommunications infrastructure is one 
6 Yip, George S. Asian Advantage - Kev Strategies for Winning in the Asia Pacific Region. Addison 
Wesley, March 1998, p.6-7. 
7 The World Bank, The East Asian Miracle. Oxford University Press, 1993’ p.259. 
8 Leff, Nathaniel H. "Externalities, Information Costs, and Social Benefit-Cost Analysis for Economic 
Development: An Example from Telecommunications" Economic Development and Cultural Chan<^e v32 
January 1984，p.255-276. ^ ' 
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reason why some parts of the world have not developed and have suffered poor growth.® 
This transaction argument will be more important if the economies have to rely 
heavily on international trade, since the transaction cost involved will be higher. In 
addition, the Asia-Pacific economies, to a large extent, grow by the active involvement in 
trade. This can be supported by the Law of Comparative Advantage^® and also the 
empirical study on openness^. As shown in the table below, we see that the amount of 
trade out of GNP is much greater in Asia-Pacific countries than in other Westem nations. 
All these create strong demands for telecommunications in this region. 
9 Norton, Seth W. "Transaction Costs, Telecommunications, and the Microeconomics ofMacroeconomic 
Growth" Economic Development and Cultural Change, v41nl October 1992’ p.175-196. 
1° Krugman & Obstfeld，"International Economics: Theory and Policy, Chapter 2: Labor Productivity and 
Comparative Advantage: The Ricardian Model" Harper Collins New York, 1991, p.11-18. 
u The World Bank, The East Asian Miracle. Oxford University Press, 1993, p.321. 
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TABLE3 
DEPENDENCE ON TRADE JN 1995 
"Economy Exports (% of GNP) Imports (% of GNP) 
China 20.0 17.4 
Vietnam 28.5 41.2 
Malaysia 94.7 99.4 
South Korea 28.7 31.0 
Indonesia 24.0 21.6 
Singapore 147.5 155.3 
Thailand 35.4 44.4 
Taiwan 37.8 34.7 
India 9.7 10.9 
Philippines 24.3 39.3 
Hong Kong 120.8 134.0 
New Zealand 26.6 27.0 
Australia 15.6 18.1 
Japan 8.9 6.8 
US 8.2 10.9 
Germany 23.3 20.6 
Mexico 2^ 23^ 
Source : Litemational Economics Department, Development Data Group, The World 
Bank, 1995. 
Size of the Telecommunications Market 
According the International Telecommunication Union (FTU) in Geneva, the Asia-
Pacific region had experienced 12 percent per annum growth in the telecommunications 
market between 1983 and 1992, which was the highest in the world. By 2000，the Asia-
Pacific region, together with the Latin America, will contribute about US$ 500 billion 
revenue, which is half of the global telecommunications market. Several divisions within 
this industry are also expected to double in size within five years, as shown in the table 
below.i2 
12 Raphael, David E. "The Future ofTelecommunications : Connectivity through Alliances" Business 
Economics, v33n2 April 1998, p.32-36. 
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TABLE4 
TELECOMMUNCLA.TIONS MARKETS AND YEARS TO DOUBLE JN SEZE 
, , 1 ^ j ^ , , Years to double in size 
Market and technology from 1997 
Intemet users and applications % - 1 
Intranets within organizations Vi - 1 
Fax on the Internet 1 - 2 
Cable modems 1 — 2 
Communication satellites 1 - 2 
Telephony on the Intemet 1 - 3 
Wireless services 2 - 3 
Data on local telecom services 4 
Private networks 5 
Telecom equipment 7 
Cable-TV services 14 
Radio and TV services 15 
Voice through local telecom services 22 
Source : Raphael, David E. "The Future of Telecommunications : Connectivity through 
Alliances" Business Economics, v33n2 April 1998，p.32-36. Raphael calculated these 
results from Gartner, Dataquest, ITU, AT&T and industry reports. 
rrU also has some statistics and forecasts about the growth of the industry. Some of 
them are included as be low. The most impressive result is the 25-50 percent per annum 
growth of the number of mobile subscribers, which implies a very attractive business 
opportunity for mobile network operators and terminal manufacturers. The number of 
mobile subscribers in China has risen from negligible five years ago to more than seven 
million, making China the second largest mobile phone market, just next to US. It is 
expected that this figure will quadrupled to twenty-seven million by 2000 , 
13 Anonymous, "Asia by Numbers Telecommunications, A Booming Market for Years to Come" Business 
Asia, June 1993, p.9. 
”Anonymous, "Mobile Networks Help China to Bridge a Key Infrastructure Gap" Business China v23n20 
September 1997, p.8-9. ’ 
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FIGURE 3 
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FIGURE 4 
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FIGURE 5 
GROWTH OF MOBELE SUBSCRffiERS (1992-2000 PROJECT) 
1 I謂‘丨 _.—_—丁一 I 一 I -"^ 7™^™" — 
I n d i a ^ ^ w ^ ^ ' ^ ^ f > i y ^ ^ - g g ^ f - « ^ ^ ^ ^ 丨 
• ！ I ! I ‘ ‘ 
I n d o n e s i a — ; 叙 給 化 ' 愈 魄 辦 麻 雜 ^ ^ ^ ^ ^ 战 、 微 腳 5 > 射 ? ^ ； ^ ^ 松 . ; ； ^ ^ ^ > 《 ' ^ ¾ ^ > ; ^ ¾ ^ : ^ ¾ ^ : 咸 > 。 知 〜 ' 飯 | 
. _ , - ！ ； I 
’ P h i l i p p i n e s > 秘 ％ 麵 ' 辦 冷 赠 如 、 目 々 ^ ^ 發 ^ ^ 、 ; ％ 》 < ； 敞 ； ； 〉 。 < ^ ^ 》 嫩 ^ ^ ^ 激 0 ^ 秒 — ^ ^ 树 辦 < 巧 
- J 
T h a i l a n d • ^ 奶 ¥ ~ ^ . * 冰 欢 < ^ ’、\炉，资徽办鄉、1?瑪懒?嫩^| 
• 1 I 
M a l a y s i a 鐘-、'一、-、、、'> ！ ”彻欽^ 购^_， 
Taiwan 
A u s t r a l i a 微,^»麥狡减縱^ 辦^溯#^抓、:。^；^^^嚇婉嫩；^狐雄奴必-、錢‘爾^^^级斜《傲| 
- ！ I 
N e w Z e a l a n d ‘ • • • - • - - - . . - - ' 、 … i 
- ！ ！ 
J a p a n 々，：^械务，力<尹v^iM%%^r>>^^r^v4 ^ : : ^ ^ ^ ^ % ^ - ¾ > - ^ > ^ 彻 < ^ 公 气 ^ - < ^ ^ ^ # ^ ^ - > f i ^ ^ ^ i ^ ! U C l 
- I I -
H o n g K o n g <；<；_；~-之鄉》*微 8^^ 滅 ?^^ 嫩缴纖輕之麵|} 
！ I ！ 
1 0 10 20 30 40 50 60 Growth of mobile subscribers (% per annum) 
Source : International Telecommunications Union, Geneva, Switzerland, 1993. 
14 
One interesting observation about the revenue of the industry is obtained in 1998 by 
Andrew Harrington of Salomon Smith Bamey in the Networked Economy Conference 
held in Paris. He discovered that the telecommunications revenues in the world's major 
countries have remained flat over the past ten years in relation to GDP, despite the growth 
in mobile and data revenues. He argued that these revenues have been offset by declining 
prices for voice services. Moreover, as the industry is moving towards liberalization, any 
excess retums that now exist will be competed away/® Although he has not contrasted the 
revenue/GDP performance of the industry in Asia-Pacific with the developed nations, his 
observations give us a hint that the westem market is becoming poorer and poorer in 
terms of profitability. The Asia-Pacific market will be the next lucrative region to be 
exploited. 
In 1995, a study by Moody's Investors Research found that the telecommunications 
infrastructure in the region require US$ 363 billion of capital by 2000. This huge capital 
requirement will thus bring considerable amount of opportunities to the various financial 
institutions/6 
For the time being, let's quote a company as an example. The Finnish mobile phone 
and network system maker, Nokia, has got 16 percent of its mobile phone sales (US$ 2.3 
billion) from this region in 1994. Asia-Pacific also accounted for half of the growth of the 
whole telecommunications division. ^ ^ 
15 Annelise, Berendt. "'Industry Accused over 'Conspiracy of Optimism'". Telecommunications 
International Edition v32n6 June 1998, p.20. " 
16 McClelland, Stephen, Weiss, Edward, Sujarto, P. J., Nakom, Pria, et al., "Asia: The Global Telecomm 
Dynamo", Telecommunications International Edition, v31n6 Junel997, p.Sl-S24. 




In order to determine the perspectives and the adopted strategies in this industry, both 
quantitative and qualitative methods will be used. 
Quantitative Analvsis 
Literature Review 
In 1997, Jun et al has proposed a model that uses the characteristics and relationship 
among the various types of telecommunications services to forecast the total market 
size.i8 However, this is only applicable if we can successfully divide the whole industry 
into the segments as suggested in their studies. Anyhow, this model does not relate 
telecommunications with other economic or social variables. 
Most telecommunications indicators are raw data (for example, annual 
telecommunications revenue) and usually they cannot truly reflect the performance and 
scale of the telecommunications industry. Derived indicators (for example, annual 
telecommunications revenue / GDP per capita) are thus more commonly used. S. 
Vinetta's study in 1998 give us an example on how to apply derived indicators to 
benchmark telecommunications companies in Asia/^ 
Using general economic performance such as GDP as a reference for the performance 
of the industry is common. For example, one can use variables like telecommunications 
18 Jun, D.B. et al., "Classification, Relationship and Forecasting Models for Telecommunications Services", 
Computer and Industrial Engineering, v33n3,4 1997，p.829-832. ‘ 
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revenues /GDP and telecommunications investment/GFCF to compare the profitability of 
the industry across time and countries?。However, as argued by Herbert Ungerer of the 
European Commission's competition directorate, one should also consider the absolute 
terms, since an improvement in telecommunications infrastructure can promote the 
service industries and hence the GDP figures. 
As mentioned before, the effect of telecommunications on economic growth was 
found to be significant.^^ Nevertheless, the reverse dependency has not been studied. One 
presumption here is that if we find out that the reverse relationship is also significant, we 
can say that economic growth and telecommunications growth can reinforce each other 
cyclically, provided that the marginal retum is above zero. 
Variables 
After considering the related studies done before, a list of derived telecommunications 
indicators and macroeconomic indicators are used as variables. They can be classified 
into the categories below. Their definitions can be found in the appendix. 
19 Vinetta, S. "Hitting the Heights" Communications International v25nl January 1998’ p.8-14 
20 Annelise, Berendt "Industry Accused over 'Conspiracy of Optimism'", Telecommunications International 
Edition v32n6 June 1998，p.20. 
21^  
Annelise, Berendt "Industry Accused over ‘Conspiracy of Optimism'", Telecommunications International 
Edition v32n6 June 1998, p.20. 
22 Norton, Seth W. "Transaction Costs, Telecommunications, and the Microeconomics ofMacroeconomic 
Growth" Economic Development and Cultural Change, v41nl October 1992，p.175-196. 
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TABLE 5 
VARL\BLES UNDER STUDY 
Category . Variables related to the telecommunications industry 
Infrastructure size • No of phone lines per 100 inhabitant (fixed line 
tele-density) 
• No of mobile subscribers per 100 inhabitant 
(mobile tele-density) 
Traffic and usage • Local phone traffic (in number of calls) 
• International phone traffic (in minutes) 
Financial performance • Industry revenue out of investment 
and industrial efficiency 
Potential demand • Affordability (annual phone service subscription 
fee / GDP per capita) 
Category Macroeconomic variables 
Productivity • GDP per capita 
Servicing industry • Weight of service sector in GDP 
(Sum of service value added out of GDP) 
Openness • Trade - GDP ratio (Total of imports and exports 
over GDP) 
Data Sources 
The rrU in Geneva periodically publishes the telecommunications indicators of the 
countries in the world. Here, Yearbook of Statistics 1997: Chronological Time Series 
1986-199523 will be used as the main data source for telecommunications indicators. 
The macroeconomic factors we are going to use are usually generic economic 
variables. They can be found in International Financial Statistics'^ published by 
International Monetary Fund and the World Development Indicators 1998 CD-ROM 
published by the World Bank.^ ® 
23 International Telecommunication Union，Yearbook of Statistics - Telecommunication Services 
Chronological Time Series 1986-1995 Geneva, Switzerland, October 1997 
24 International Monetary Fund, International Financial Statistics 1986-1995 issues. Washington 
25 World Bank, World Development Indicators 1998 CD-ROM. World Bank, 1998. 
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Scope of iidustry Segment 
In order to make sure the telecommunications indicators are applicable to our study, 
we have to define the industry segment in the same way as the indicators do. The 
telecommunications indicators we are using are only covering the service provision and 
network operation segments of the information value chain. Thus, equipment 
manufacturing in Asia will not be included in our analysis. 
Countries Selection 
As mentioned before, we can define Asia-Pacific region by the method proposed by 
Yip. But since telecommunications growth in Asia is very fast, certain kinds of services 
might not exist all through the interested time period in some countries. This can give rise 
to a further reduction in sample sizes. Thus, these countries will be omitted in the study of 
certain hypotheses. 
The following countries will be included in the analysis : Australia, China, Hong 
Kong, India, Indonesia, Japan, Malaysia, New Zealand, Philippines, Singapore, South 
Korea, Taiwan, Thailand. 
Time Span 
The ten year time span (1986-1995) of the FTU yearbook is used. It is rather suitable 
in telecommunications study because in late 1980s, various important evolutions in the 




Since available data is limited, we only have ten year data on about ten Asian 
countries. This small sample size inhibits us from simply performing multiple regression 
on the dependent variables. In order to make the analysis more rigorous, we adopt the 
following approach on each hypothesis. 
1. The two variables involved in the hypothesis are plotted on an X-Y plane. 
2. ANOVA (Analysis of variance) is performed on the data to check whether the 
dependent variables are significantly different due to different treatment. 
3. Linear regression is performed on the data to check the dependency between 
variables. A trend-line is then calculated and plotted. 
For each hypothesis, data from each country will undergo the above analysis process. 
This can tell us the validity of the hypothesis within the country itself. Secondly, the 10 
year average of the country data will be treated as a single sample and the validity of the 
hypothesis within the whole Asia-Pacific region can then be found. 
Hypotheses 
Lifrastructure size 
The fixed network size, or tele-density, is a fundamental indicator for the 
development of basic telecommunications in a country. FTU has monitored the trend of 
this figure carefully every year, in order to recognize the need to promote Equal Right to 
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Communicate in all the countries.^ ® Studies in 1998 has shown that it takes on average 
fifty years for a country to reach a tele-density of fifty from one. Moreover, as tele-
density grows higher, the time needed to achieve the same magnitude of growth will be 
shorter. YTJJ concluded that this can accentuate the gap between high and low tele-density 
countries. 
Here we want to test the above observation in Asia with the following hypothesis: 
H1 : There is a significant relationship between tele-density growth and tele-density 
within a country and the region. 
Norton's study on telecommunications effect on reducing transaction cost has shown 
that telecommunications can promote productivity and then stimulate economic growth of 
an European country5 Here, we want to confirm if similar relationship can be observed 
in Asia with the hypothesis testing below. 
H2 : There is a significant relationship between growth in tele-density and growth in GDP 
per capita within a country and the region. 
With the development of wireless communication technology, mobile 
communications has become the new benchmark for advanced telecommunications. In 
order to observe Asia's development in advanced wireless communications, we perform 
similar tests on mobile networks as those with fixed network. 
H3 : There is a significant relationship between mobile tele-density growth and mobile 
tele-density within a country and the region. 
H4 : There is a significant relationship between growth in mobile tele-density and growth 
26 International Telecommunication Union, Executive Summary, World Telecommunications Development 
Report 1998, Geneva, Switzerland, 1998，p.2 
Norton, Seth W. "Transaction Costs, Telecommunications, and the Microeconomics of Macroeconomic 
Growth", Economic Development and Cultural Change v41nl October 1992, p.175-196. 
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in GDP per capita within a country and the region. 
r r U has already recognized the position of mobile network in the future of 
telecommunications infrastructure. It can be a substitute or a supplement to an existing 
network. However, it does not study Asia specifically. In fact, Adam foresaw in 1997 that 
wireless substitution would be the trend in the coming five to ten years. Thus, we want 
to find out whether substitution or supplement effect is prevailing in Asia. However, 
regression or ANOVA analysis of this phenomenon is rather complicated. Nevertheless, 
ITU has used the method of plotting mobile percentage out of total phone subscribers 
versus tele-density to identify countries exhibiting substitution and supplement effect. 
Here, we perform a similar analysis on the Asian region and test the following hypothesis. 
H5 : On the plot of mobile percentage out of total number of phone subscribers versus 
tele-density, there are significantly two groups of countries on the plot, which exhibits 
substitution and supplement effect accordingly. 
Traffic 
If the transaction cost argument is true, those industries that require lots of customer 
communications will benefit more and tend to demand more on telecommunications. 
Typical industries belonging to this type include tourism, financial services and trade. In 
order to verify this, we have the following hypotheses. 
H6 : There is a significant relationship between local phone traffic and service sector 
share in GDP within a country and the region. 
H7 : There is a significant relationship between international phone traffic and service 
sector share in GDP within a country and the region. 
H8 : There is a significant relationship between international phone traffic and economic 
28 Adam, Q., Craig, 1” "Trends in Asia-Pacific Telecommunications", AsiaMonev. September 1997, p.10-13 
22 
openness (trade — GDP ratio) within a country and the region. 
Financial performance 
Annelise has already realized that the competition in the market, together with the 
rapid growth of the economy can erode the profitability of the industry, as illustrated by 
the falling European telecommunications revenue in relation to GDP^^ Does it happen in 
Asia also? Or does this phenomenon only step in at a certain stage of development? t i 
view of this, we perform a similar test. Instead of the industry revenue out of GDP, the 
industry revenue out of investment is used here to measure the capital efficiency or 
profitability of the industry. 
H9 : There is a significant relationship between industry revenue out of investment and 
GDP per capita within a country and the region. 
There are several measures we can use to quantify the efficiency of an industry or a 
firm. Vinetta has given us some hints on it in his 1998 study on telecommunications 
firms. 30 Here, we apply the measure of capital efficiency on the region and see if 
economies of scale exist. 
H10 : There is a significant relationship between industry revenue out of investment and 
tele-density within a country and the region. 
Potential demand 
Despite the rapid exploitation of the Asian market, investors may still be conservative 
in the region. One prominent reason is the affordability of the customers in Asia. Even 
though there is an enormous number of population, the portion that can really afford 
29 Annelise, Berendt "Industry Accused over Conspiracy of Optimism", Telecommunication International 
Edition, v32n6 June 1998’ p.20 “ 
30 Vinetta, S. "Hitting the Heights", Communications International, v25nl January 1998’ p.8-14 
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telecommunications services can be very l o w . Thus, we want to test whether 
affordability is crucial in determining the retum of the industry. 
H l l : There is a significant relationship between industry revenue out of investment and 
annual phone line subscription fee out of GDP within a country and the region. 
Qualitative Analysis 
Literature Review 
The main focus of this section is to give you updated information about the market 
and any other commentary on telecommunications development in Asia. 
After the Asian financial crisis, investors have begun to review the market stability in 
Asia. As Edward said, international companies operating in Asia are generally pessimistic 
on a regional basis. However, due to the depreciation of certain currencies, they regard 
Malaysia, Philippines, China as the best investment locations.'' Moreover, a commentary 
in July 1998 also warned that the infrastructure in Asia is too much and affordability of 
the inhabitants is questioned. Investors should therefore be more careful.^^ 
Kuo, though being an engineer, emphasizes the importance of culture, instead of 
technology, in the telecommunications industry.'^ Since this industry is a service-centered 
utility business, service is further driven by customers. In this way, only domestic 
operators can really get in touch with the customers and collect first-hand information. 
Foreign companies are therefore more difficult to succeed. 
31 Anonymous, "Asia Leads the Way", Asian Business, v34n7 July 1998，p.26 
32 Edward, Weiss, "Surveying Wireless Fortunes in SE Asia", Telecommunications International Edition 
v32n5 May 1998, p.S2-S8 ~~ 
33 Anonymous, "Asia Leads the Way", Asian Business, v34n7, July 1998, p.26 
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The Asian Telecom Research Center of Merrill Lynch has five visions for the future 
of the industry. They are namely :^ ^ 
1. Meaningful wireless substitution for fixed line 
2. Prevalence of bundled services 
3. Zero accounting rates. 
4. Call charges being higher locally than internationally. 
5. Blurred line between voice and data. 
Deregulation in Asia has just begun for a short while after the signing of the Word 
Trade Organization (WTO) accord by 69 countries, including most of the Asian countries. 
The theme of the agreement is to open domestic markets to foreign telecommunications 
players.36 This means more choices of services, better quality, and lower prices for the 
customers. 
The first mover in Asia was Japan. On 1 February 1998, the government relaxed the 
foreign capital restriction on telecommunications operations in Japan and fully opened its 
Type 1, facility-based carrier market. In Hong Kong the opening of ltatemational Simple 
Resale service for fax and data, as effective from Jan 1998，signifies the commitment to 
the WTO accord. ' ' Australia has already fully open its market in 1997 and the 
34 Kuo, Geng-sheng, "Telecommunications Markets, Industry, and Infrastructure in Asia", IEEE 
Communications Magazine. IEEE, November 1998，p.36 
35 Adam, Q., Craig, Irvine, "Trends in Asia-Pacific Telecommunications", AsiaMonev. September 1997’ 
p.10-13 
36 Corner, Stuart, Dodgson, Charles, "Regional Overview ofDeregulation", Interactive. WorldCom Inc., 
Issue 1 1998，p.6-7. 
37 An ISR service for facsimile and data is an international public switched telecommunications service for 
facsimile and data operated over circuits supplied by international telecommunications carriers. Under the 
agreement on trade in basic telecommunications services concluded in February 1997 under the auspices of 
the World Trade Organization, the Hong Kong SAR has committed to opening the market for a number of 
(footnote continued) 
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privatization of the former monopoly Telstra is in progress. 
Even though it is not a study on the technical development of the industry, a brief 
understanding of the current technologies is helpful. Here, I list out a few technologies 
that will shape the future telecommunications industry. Technical explanations which are 
omitted from the main text can be found in the footnote， 
• High speed networks : Optical networks, ATM technology^, Gigabit Ethernet 
private networks^®. 
• Internet: Virtual Private Networks ( V P N ^ 
• Broadband communications to home : ADSL^^ 
• Mobile communications : WLL^^ 
• Global satellite communications : GMPCS^ 
telecommunications services, including ISR services for facsimile and data. The agreement will come into 
effect as from 1 January 1998. (quoted from a press release on 31 December 1997，Office of the 
Telecommunications Authority, Hong Kong.) 
38 All technical explanations come from the Online Communications Library ofMOAVorldCom, 
http://www.worldcom.com, April 1999, and Telecommunications Online, 
http://www.telecommagazine.com/, February 1999. 
39 ATM is an international integrated service digital network (ISDN) high-speed, high-volume, packet-
switching transmission protocol standard. It is the first packet-switching technology designed from the 
ground up to support integrated voice, video and data communications applications. It is well-suited to 
high-speed wide area network (WAN) transmission bursts. 
40 Ethernet is an IEEE standard local area network (LAN) protocol that runs at 10 Mbps transfer rate. It has 
been the most popular private network protocol. Improvements in its technology has boosted its transfer 
rate to the current 100Mbps, and the future lGbps. 
41 It is a way to encapsulate private data into secured packets and transfer them across the public Internet. 
Thus, a private network is being established, though it does not exist in reality. 
42 Asymmetric Digital Subscriber Line is a digital local loop using copper facilities and providing greater 
bandwidth in one direction than the other. 
43 Wireless Local Loop is a radio-based technology that provide mobile access but with part of the 
functionality of a mobile cellular system removed to reduce cost. 
44 Global Mobile Personal Communications by Satellite systems promises to enable users to make and 
receive calls via mobile handsets from virtually anywhere in the world. 
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Analysis Method 
Apart from the statistical analysis, interviews with the major telecommunications 
MNEs will be conducted. These MNEs should have significant exposure in Asia-Pacific. 
The following information will be collected in the interview: 
1. Their perspectives on the market. 
2. Their strengths and weaknesses in the market. Competitive environment. 
3. Their strategies. Rationale behind. Predicting models or variables they may use. 
Invitation letters are sent to the senior marketing staffs of major telecommunications 
MNEs in Hong Kong, which may also be their Asia-Pacific regional headquarters. A 
sample of the invitation letter and the interview questions can be found in the appendix. 
Limitation of the Studv 
Telecommunications is a really hard topic to be studied, not to mention statistical 
analysis. Several factors have made this area complicated: 
• The industry evolves rapidly. New technology and products are developed 
continuously. 
• Product life cycle is very short and thus historical statistics for 
telecommunications services can only cover a short time span. This would give 
rise to a small sample size in statistical analysis. 
• The development of the industry, economic environment, and telecommunications 
demand are very diverse among Asian countries. Therefore, it usually happens 
that not all the countries being studied have all the services being investigated. 
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• Telecommunications encompasses a large range of different industries, which 
interact with each other intricately. Even if one attempts to study a certain industry 
element, the other components in the industry may influence heavily and thus 




The raw data collected from the different secondary sources are compiled. Derived 
indicators are calculated. All the data included in the analysis are shown in the appendix. 
Data analysis 
For brevity, only the complete analysis process of H1 will be presented whereas 
statistical results will be shown for the other hypotheses. 
Lifrastructure size 
HI 
By plotting the tele-density growth in percentage versus the tele-density of a country, 
it is expected that a negatively-sloped line can be obtained, which implies the saturation 
of the market. The F-statistics of ANOVA analysis and t-statistics of linear regression are 
calculated. A trend-line is also plotted to show the predicted linear behavior. An example 
using Hong Kong's data is shown in appendix 4. 
Tables summarizing the various key statistical results for the Asian countries are 
shown in the appendix 5. 
From the statistics, we can divide the countries into three categories: 
• H1 can be rejected 一 Australia, New Zealand, Singapore, Taiwan 
• H1 cannot be rejected with positive x-coefficient - China, India, Indonesia, 
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Malaysia, Philippines, Thailand 
• H1 cannot be rejected with negative x-coefficient - Hong Kong, Japan, South 
Korea, Asia region 
Incidentally, those countries with a significantly positive x-coefficient are less 
developed nations in Asia. 
These three categories imply that as tele-density grows, its growth rate also increases 
in the initial stage, then it flats off and finally drops. This phenomenon coincides with the 
ITU's study about universal access to universal service transition as shown below. Here 
we assume that tele-density grows with GDP per capita, which will be proved in H2. 
FIGURE 6 
TRANSmON BETWEEN UNR^ERSAL ACCESS AND UNWERSAL SERVICE 
Household telephone penetration and GDP per capita, 1995 
100 1 • 
I BO I . ^ 
& ^^^^^t^ Goal: Uniuersal SeruicTj 
S 60 r*"" " ' ' ^ I • 
! -, /^, 
0 Goal: Universal Access | 
1 20 - ^ | ' 
I ^ y ^ 
0 ^ 
$0 $5'000 $10'000 $15_000 $20'000 $25'000 
GDP per capita, US$ 
Source : International Telecommunication Union, Executive Summarv. WorlH 
Telecommunications Development Report 1QQR Geneva, Switzerland, 1998 
Some developed nations in Asia, such as Japan, Hong Kong and South Korea have 
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already achieved a certain degree of universal access and are beginning to seek for the 
universal service goal. However, some countries still lag behind where even the goal of 
universal access has not been achieved. 
H2 
The statistical result clearly shows us that there is a strong positive relationship 
between growth in fixed line infrastructure and growth in GDP per capita. The only 
exception is India, but still the correlation significance can be qualified if we relax the 
confidence interval to 90%. 
Norton's study has proved that telecommunications can reduce transaction cost, and 
hence stimulate economic growth in Europe.'' Together with the above analysis result, we 
prove that this relationship is also true in Asia. We may here conclude that 
telecommunications, as a crucial infrastructure in an economy, can promote economic 
growth. 
However, we should always bear in mind that due to technological advances, several 
new technologies, such as mobile networks, data networks and the Intemet, have evolved. 
In considering the impact of telecommunications in reducing transaction cost and hence 
stimulating economic growth, we should not confine ourselves in the traditional fixed line 
network only. Thus, we perform a similar testing on mobile networks in H4. 
H3 
We can use the same universal service transition framework in H1 to identify the 
mobile network development in Asian countries. However, the statistical result shows 
:Nort^，》 th W., "Transaction Costs, Telecommunications, and the Microeconomics ofMacroeconomic 
。rowth ’ hconomic Development and Culturnl r h a n ^ v41nl October 1992, p.175-196 
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that H3 can be rejected in most Asian countries. If H3 is not rejected, the x-coefficient is 
positive. The absence of the significantly negative relationship implies that mobile 
communications is still having strong growth potential, or at least, not saturated so far in 
Asia. This is quite reasonable if we look at the absolute mobile tele-density in Asia. The 
highest one 一 Hong Kong 一 is 12.97 in 1995. This figure is still much smaller than the 
fixed line tele-density of 50-60 in most developed countries. 
If we fit the analysis result onto the ITU universal access to universal service 
transition graph, we can observe that less developed countries are still striving for 
universal mobile access and other countries have just achieved the universal access goal 
and have steady growth rates. 
Interestingly, China, Indonesia and Philippines are situated both below the universal 
fixed line access goal and the universal mobile access goal. Under this condition, 
substitution effect should be rather prominent, since customers with unmet 
communications demand can choose from both fixed and mobile networks, which have 
similar access coverage. This would be more obvious when the mobile technology 
nowadays has brought down the setup and operation cost to levels beneath those of fixed 
network. We will discuss this substitution effect in H5. 
H4 
Since not all the Asian countries have complete statistics on mobile subscribers, some 
countries are omitted in this analysis. Nevertheless, we find that in the countries under 
consideration, there are very strong positive relationships between growth in mobile 
network infrastructure and growth in GDP per capita. In fact, the telecommunications 
industry has evolved to a stage where mobile network is becoming a basic infrastructure. 
In the future, we may use the mobile network size as an indicator for telecommunications 
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development, instead of the traditional fixed line network. 
In reality, there are several telecommunications means available in the market, such as 
fixed line, mobile, Internet and data networks. In an ideal analysis environment where 
data is abundant, we can perform a multiple regression of GDP per capita growth with the 
growth in scales of these various types of telecommunications infrastructure. In this way, 
we can compare the individual impact of infrastructures on promoting economic growth, 
and hence determine the most contributory and value-creating technology. 
H5 
By plotting the mobile percentage out of total phone subscribers versus the fixed line 
tele-density, we can intuitively divide the plot into four regions as below/' If a country 
already has a high fixed line tele-density, the influx of mobile technologies will naturally 
present a supplement effect to the market. For a country with low fixed line tele-density, 
substitution effect will be predominant if high mobile subscriber percentage also exists. 
Otherwise, when both fixed-line and mobile tele-densities are low, it is obviously a 
under-developed market with weak telecommunications infrastructure. 
Low fixed line tele- High fixed line tele-
density density 
High mobile 
subscribers percentage Strong substitution Strong supplement 
Low mobile subscribers _^, , . ^ 
percentage ^eak infrastructure Weak supplement 
The scatter plot for H5 in the appendix clearly shows that the plot can be divided into 
2 horizontal regions - low tele-density and high tele-density. By combining the above 
46 International Telecommunication Union, Executive Summarv. Word Telecommunications Develonme,nt 
Report 1998. Geneva, Switzerland, 1998，p^8 
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matrix, we can further categorize the Asian markets into the following types: 
Strong subst i tut ion “ ‘ 
Supplement 
Philippines, Thailand, Malaysia • ,. „ ” 
Weaksubs t i tu t ion t u s t = l i a , F ^=gKong , Japan 
” New Zealand, Singapore, South 
China, Monesia Kotea，Taiwan 
Remark : India is not here because information on its mobile tele-density is 
not available. 
This market segregation can be explained by a lot of intricate factors. The most 
important factor is cost. In a country with a large geographical area, the setup cost of a 
fixed line infrastructure can be very high. In that case, mobile network will be an ideal 
substitute, especially if the fixed-line network coverage is weak (e.g. Philippines, 
Thailand and Malaysia). Despite up to 1995, the substitution effect in China is not very 
high，it is expected to grow quickly, due to China's huge territory and the current low 
fixed line tele-density. 
Technology has brought down the cost of installing and operating a mobile network. 
Still, the level of investment required may be too high for some developing countries. The 
evolution of wireless local loop (WLL) addresses this issue and attempts to bring low-
cost mobile communication means to less developed countries.<? 
The supplement side quite matches with the general perception on the Asian market. 
All countries in this category are more advanced and they have already achieved at least 
35% of fixed line tele-density. Naturally, mobile communications in these countries are 
usually treated as supplement to the fixed network. 
47 International Telecommunication Union, Executive Summnrv Word Telecommunications Develonm^nf 




Since yearly data on service sector share in GDP for each Asian country is not 
available, we can only use the 1986-1995 average and perform cross-economy hypothesis 
testing on the whole region. The result shows that H6 is rejected, which means there is 
not any significant relationship between service sector share in GDP and local phone 
traffic. Thus, being opposite to common beliefs, this implies that a heavy portion of 
tertiary industries in an economy does not necessarily have a high demand for local phone 
services. Or from the point of view of transaction cost, local phone services cannot 
significantly bring down the transaction cost involved in service industries. However, we 
should bear in mind that we are considering the aggregate value over the 10 year period. 
It may happen that differences within are averaged out and give rise to the rejection of 
this hypothesis. Thus, one improvement for this test is to obtain yearly data and perform 
hypothesis testing on each country. 
H7 
H7 is similar to H6, but the dependent variable is international phone traffic. The 
statistical result is totally different here. There is a significantly positive relationship 
between the service sector share in GDP and international phone traffic per inhabitant in 
the Asia-Pacific region. The contrasting result with H6 can imply that the service industry 
demands international phone services heavily. Or if transaction cost is considered, 
international telecommunications service can significantly reduce the transaction cost 
incurred in tertiary industries. 
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H8 
By considering international trade instead of service industry in H7, we can test 
whether international trade operations demand significantly on international 
telecommunications services for a given country or region. 
The statistical result shows that in China, Hong Kong, M i a , Malaysia, New Zealand, 
Philippines and Thailand, there is a significantly positive relationship between trade value 
out of GDP and international phone traffic. This further deepens the argument that 
telecommunications can reduce transaction cost, especially in international business. 
However, we should be careful in interpreting this hypothesis result. Since the 
dependent variable here only measures traditional voice traffic, it does not measure new 
data networking services (for example, Internet) and voice transmission over private 
networks (for example, voice over VPN). Among the countries that have H8 rejected are 
mostly developed countries. Probably, they have developed other services apart from 
traditional international voice communications and thus the dependence on it is smaller. 
Financial Performance 
H9 
By considering the regression significance between GDP per capita and industry 
revenue out of investment, we can divide the Asian countries into three types : 
• Significantly positive relationship : Thailand 
• Significantly negative relationship : China, Japan, Philippines 
• No significant relationship : Australia, Hong Kong, India, Indonesia, Malaysia, 
New Zealand, Singapore, South Korea, Taiwan 
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As documented in Annelise's article, the European market is becoming poorer and 
poorer due to fierce competition. With the tightening of profit margin, 
telecommunications profitability drops with GDP per capita. 
However, from the statistical result, we cannot firmly say that this profitability drop is 
prevalent in Asia. Although economic growth usually leads to gradual deregulation and 
hence hotter competition and tight margin, at the same time it nourishes a more favorable 
environment to the telecommunications industry. For example, economic growth can 
enhance the demand for telecommunications services (as proved in H2 and H4). 
Technological advances, which can improve the efficiency and profitability of the 
industry, also go hand in hand with economic growth. 
The relationship between industry profitability and economic productivity will then 
depend on the combination of these forces. One thing we can conclude at this point is that 
Asia, being less developed, still has an unsaturated market and the competition is not very 
keen, as compared to the developed European market. Or to say, the unfavorable force 
from deregulation is not very strong in Asia. However, it is expected that the current 
situation in Asia should not last long and finally Asia will experience the same suffering 
as Europe, especially if deregulation is accelerated. 
H10 
Only a few countries like Australia, New Zealand and Thailand have shown 
significantly positive relationship between tele-density and industrial revenue out of 
investment, which is used as a proxy for capital efficiency. Most other Asian countries do 
not show this economies of scale and even Japan exhibits certain degree of diseconomies. 
Certainly, it would not be rigorous enough for us to ascertain the achievement of 
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economies of scale in Asian countries, with just a short time span and small sample size. 
Moreover, such a simple linear regression may not be able to explain all the factors in 
affecting the capital efficiency. However, this statistical result can give us an impression 
that fixed line infrastructure is not easy to achieve economies of scale. This can be 
explained by the costly installation of cables and underground ducts. Those countries that 
have exhibited economies of scale may have already passed through the stage of 
installation and only operation and maintenance assets have to be invested. 
This raises a new path for telecommunications studies - will economies of scale be 
better in other new technologies, such as mobile networks, data networks and broadband 
networks? Or will their profit margins be higher than traditional fixed lines? 
Potential Demand 
H l l 
In some Asian countries, phone line subscription fee data is not available for several 
years. Therefore, we can only use 1990-1995 average data and perform cross-economy 
hypothesis testing on the whole region. 
The statistical result shows that H l l can be rejected, or to say there is not any 
relationship between capital efficiency and the price level ofphone line subscription. This 
can partly explain why in some countries, telecommunications industry is still growing, 
even though the general public cannot afford the telecommunications services, tiside this 
issue may be the absence of free competition, where the industry is being monopolized by 
state owned enterprises or local government. This is especially true in our case, when 




Senior regional marketing staffs from three telecommunications MNEs have been 
interviewed. As requested by the interviewees, their company names cannot be published 
in this report. Here, I can only describe their company backgrounds and their positions in 
the regional operation. Moreover, certain information may be hidden from the report or 
rephrased to avoid any leakage of confidential information. 
Background of the interviewees 
Company A 
It is a US-based telecommunications equipment developer and manufacturer. The 
interviewee is the Business Development Associate Director of the regional wireless 
network business unit of Asia-Pacific. 
It has the Asia-Pacific headquarter located in Hong Kong. In most of the Asian 
countries (except those under-developed countries like Vietnam, Cambodia, Burma, etc.), 
it has sales offices responsible for pre-sales and after-sales support. To target the huge 
China market, it has set up a China Business Unit in China, looking over the businesses 
both in China and Hong Kong. 
Its product line mainly covers telecommunications networking systems, such as 
wireless networks, switching, optical networks and micro-electronic devices for 




It is a US-based telecommunications service provider. The interviewee is the Regional 
Marketing Director of the regional business market division of Asia-Pacific. 
It has the Asia-Pacific headquarter located in Hong Kong. It also has sales and 
marketing offices in most of the Asian countries except those under-developed countries. 
Its main product line is telecommunications services, such as calling services, 
messaging services, Internet services, and data solutions. Its customer base includes both 
the individual users and business users. 
Since it already has extensive network coverage in US and experiences in providing 
customers with international access, its major focus in Asia-Pacific is to assist local 
operators in accessing the international gateway. The MNEs are also their target 
customers, where it can provide them with bundled and reliable communications services 
around the globe. 
Company C 
It is a global telecommunications service provider. The interviewee is the Sales 
Development Manager of the Asia-Pacific region. 
Unlike the other companies being interviewed, it does not have direct branch offices 
in every major Asia countries. It only has offices in Australia, Japan, Singapore and Hong 
Kong, which is also the regional headquarter. In the other Asian countries, it operates 
through local partners. 
Its main product line is the provision of local and international voice and data services 
over its own infrastructure. It boasts itself as a facilities-based company, where it tends to 
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own infrastructure. By establishing metropolitan networks in major city centers, it targets 
the business customers that demand international broadband capacity and reliable 
international communications services. 
Findings 
In this section, the information we got from the interviews are summarized and 
analyzed. Findings concerning their strategic directions and perspectives on the Asian 
market are discussed here. 
Strategic Directions 
Asia-Pacific operation 
As reflected in Edward's comment on investing in Asia-Pacific telecommunications, 
the interviewing companies are sharing a similar view. 
As an equipment manufacturer, Company A only has production plants in several 
major Asian countries (China, India, Taiwan，Indonesia) and they are mostly joint-
ventures. They mainly produce for their local consumption, or at most for the region only. 
Apparently, they want to take advantage of the low-cost labor and land in Asia but still 
are hesitated to invest heavily in advanced technology for R&D. 
As a service provider with long history, Company B is rather optimistic about the 
region and has set up operation and service centers in almost all Asian countries. 
Company C, being smaller and younger, employs a smart investment strategy. It only 
considers the important metropolitan centers, builds its own infrastructure and provides 
extensive and aggressive services. In this way, the margin tends to be higher. For those 
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less developed and liberalized countries, it does not set up offices or even operations. For 
other cities like Manila, Taipei, Kuala Lumpar and Seoul, it does not own subsidiaries. 
Rather, it operates through local partners, who are supplied with its own equipment. Thus, 
it can have presence in these countries and maintain its quality for future expansion. 
One important environmental factors a MNE must consider is culture. In 
telecommunications there is no exception, since it involves a lot of communications and 
interactivity with the end-users. Both Company A and C recognize the importance of 
cultural issues and localization is a major process for Asian operations. Company A even 
realizes that the Asian region is much more complex than Europe and Americas. The 
most prominently diverse environmental factors are language, economic development and 
deregulation process. 
All three companies strongly agree the importance of marketing oriented strategy, 
whereas the customer's needs should be considered with highest priority. For example, in 
Company B, internal product line cannibalization exists (for example, between frame 
relay and private circuit). However, it thinks it is good for the customers since more 
varieties are available to satisfy every specific customer needs. In the long run, it can be 
advantageous to the company. Company A, being an equipment innovator and producer, 
has begun to emphasizes more on customer services. Currently, global revenue derived 
from services occupies five to ten percent. 
Global strategy on infrastructure acquisition 
Both company B and C are recognizing the need to own infrastructure as important 
profit-generating assets. Company B has been using alliances to expand globally. 
However, it begins to use equity joint venture for its European expansion. Company C 
focuses on important cities and builds infrastructure. Jf it does not have the expertise to 
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build, it tends to acquire the related companies and own the assets. 
If we compare their global strategies with the Asia-Pacific operations, obviously they 
are not fully devoted to Asia and are quite careful in investment. Although the prospects 
in the region is quite good, uncertainties in politics, government regulations and financial 
conditions can seriously affect their commitment. 
How to forecast Asia development 
All three companies put strong emphasis on government regulations and political 
changes when they forecast the development in Asia and formulate the strategies. Their 
immediate customers also exert strong influences on the decisions. Macroeconomic 
conditions, however, are considered with less focus. 
Competitive advantage 
Telecommunications is a kind of technology business. Naturally, technology is 
usually put forward as a competitive edge. Company A emphasizes its strong R&D and 
innovation in product development. Company B and C both sell their quality and 
reliability, while company C also uses its own infrastructure as a selling point. 
Perspectives on the Asia-Pacific Market 
Technology development in Asia 
All three companies agree that the data network can generate a much higher margin 
than traditional voice or analog network. Besides, it is easier to be controlled and 
operated. By summarizing their views together, we can arrive at the following road-path. 
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FIGURE 7 
THE EVOLUTION OF TELECOMMUNICATIONS SERVICES 
Fixed line narrow-band analog access to home (wide-spread) 
丄 
Mobile narrow-band analog access (obsolete) 
i 
Fixed line narrow-band digital access to home (achieved) 
i 
Mobile narrow-band digital access (achieved) 
丄 
Fixed line broad-band digital access to home (in progress) 
i 
Mobile broad-band digital access (in development) 
One important milestone in the above evolution is the development of broadband 
digital access. This enables the encapsulation of any digitized data such as voice, data and 
video over one single medium. In this way, cost can be reduced significantly and quality 
is easier to be maintained. Virtually all telecommunications companies are now 
competing vigorously on fixed line broadband access applications like voice over JP^ ^ and 
high speed Internet access. 
hidustrial Environment in Asia-Pacific 
Company A and B agree that affordability issue in Asia is an important factor to 
consider. The economic condition of the region is so diverse that not all the products can 
be sold in every country. However, they do not view the poor countries as a bad location 
for expansion. Company A is rather optimistic with this issue. It believes that 
telecommunications can promote economic growth and hence the affordability, which 
will in tum generate more demand on telecommunications. Therefore, even though it is a 
48 Voice over IP (Internet Protocol) is a method to transmit voice information over the Internet or a private 
network, where the information is digitized and encapsulated into data packets with the Internet Protocol. 
Since it can be transmitted over low-cost global networks like Internet, this method can bring down the cost 
international voice communications significantly. 
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technology leader, it still provides low budget systems for less developed countries. As a 
service provider to local operators, company B admits that pricing set by the local 
operator is crucial to the company, as it can seriously affect the propagation of 
telecommunications in the region. Nevertheless, it solves the problem by helping the local 
operators to understand the benefit of universal ability to communicate. 
Apart from economic conditions, all three companies realize that the region is 
extremely complicated in terms of policy. Some countries are very liberalized and 
competition is encouraged. On the other hand, some countries are still very regulated and 
monopoly or heavy government control is prevalent. 
Company C admits that the most prominent threat to the region is the limited 
international bandwidth. As shown from the cable map in the appendix, there is no direct 
optical fiber link between Southeast Asia and US - the information hub, except Japan. 
Moreover, local regulators may occupy the bandwidth for monopolization. 
Deregulation 
Despite profit will be eroded after deregulation, all three companies welcome it. 
Company C is very active in promoting deregulation in Asian countries, through lobbying 
with local operators and telecommunications authorities. It ranks the deregulation pace of 
Asian countries into the following categories : 
Deregulated Partly deregulated "siightly deregulated Heavy protection 
Japan Hong Kong Taiwan China 
Australia Singapore India 
J Korea Thailand 
Equipment manufacturer like Company A favors deregulation since it can generate 
more operators and thus more sales. The interviewee quoted the US case of liberalization, 
4 5 
after which apart from AT&T, operators like MCI have joined in the competition. 
Nevertheless, competition is hotter after deregulation in Asia. The closest example is the 
opening of Hong Kong International Simple Resale service for fax and data, as effective 
from Jan 1998. After this, more and more companies enter the market to provide 
international communications services. Together with the enabling technology of voice 
over data networks, data communications companies having expertise in real time 
networks like ATM can also compete in the market. 
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CHAPTERVI 
CONCLUSION AND RECOMMENDATION 
By combining the findings from both quantitative and qualitative analysis, 
recommendations for telecommunications investors are discussed below. Here, the 
recommendations are categorized into opportunities and threats for better apprehension. 
Opportunities 
Emphasis on customer service will be the trend for telecommunications. This will be 
more important for operators and service providers. With the gradual blurring of voice 
and data, bundling of services (for example, voice, video and data over the same data 
network) will be a pre-requisite for companies before entering the market. 
In order to ensure quality services and low operation cost, backward integration into 
building or owning infrastructure will be prevalent. This will make the entry barrier 
higher due to the high setup cost involved. 
Digital network with broadband capability will be the key to success since it can 
accommodate a larger variety of services and is easier to be maintained than traditional 
analog lines 
Deregulation of the market will definitely be beneficial to companies. Even though 
competition will become hot and margin can be eroded away, more market opportunities 
can be generated and more innovations will appear. 
International communications services will be the determining demand. Local phone 
services has become somewhat a necessity and profit margin is rather low now. Service 
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providers should focus more on international communications, while domestic operations 
should be left for local operators. 
Due to the diverse pace of growth, Asian countries have reached different phases of 
telecommunications development. Knowing their positions on the development curve can 
help us to devise the proper strategy. A table summarizing the favored strategies are 
shown below. 
TABLE 6 
RECOMMENDED STRATEGffiS UPON DHTERENT MARKET CONDITIONS 
Network type Market condition Recommended strategy 
Saturated * Development of broadband access to 
home 
• Provision of value-added services 
Showing signs of • Enhancement of quality 
Fixed line network saturation • Development of broadband access to 
home 
• Cost reduction to gain market share 
Growing * Development of broadband access to 
home if future prospects of the market is 
good 
Strong substitution • Provision of value-added services 
effect • Cost reduction to compete with other 
mobile competitors 
• Enhancement of quality 
Weak substitution • Cost reduction (for example, 
Mobile network effect development of WLL) to compete with 
fixed line network 
• Promotion of bundled personal 
Supplement effect communications services 
• Development of broadband mobile 
access 
Threats 
Even though the market growth in Asia-Pacific is expected to be huge and fast in the 
near future, the uncertainty of government policies and politics posts strong risks to 
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telecommunications companies. The pace of deregulation is unpredictable in several 
Asian countries, which further prevents companies from formulating long term business 
strategies. In addition to the diverse cultural and economic conditions in the region, 
MNEs need to be very careful in this market. 
Since the market entry barrier is heightened due to the trend for infrastructure 
possession, perfect competition is still a long way off. Oligopoly will still be the expected 
market model. 
Even if complete deregulation can be achieved, the international communication 
bandwidth is still a limited resources for telecommunications companies to compete with. 
It is expected that those possess extensive coverage of fiber optics will be the 
monopolists. Needless to say, if the market is not liberalized, local monopoly and 
government authorities can have complete control over the fiber bandwidths. 
It is natural to foresee intense competition after deregulation. Statistical analysis has 
shown that the market still has a lot of room to grow. However, we should bear in mind 
that as Asia benefits more and more from telecommunications infrastructure, its economic 
growth will be enhanced. The portion of telecommunications revenue out of national 
production will become smaller. Profit margin will be squeezed. 
Final Words 
All through this study, we always assume that MNEs are the key entities to deploy 
and develop the markets in Asia. However, we should bear in mind that Asia is not 
simply a place for the West to exploit. Asia is not only following the prevalent 
technologies in the West and reacting against invasion. Some Asian countries do have 
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outward expansion to the region and compete with MNEs.^® One may wonder why the 
development in some countries can be so slow. As pointed out by ITU, the required 
technology for cost efficient universal access is already there, but regulation limits the 
free growth of the industry. "Universal access is now not so much an engineering or 
supply-side problem but rather a regulatory and policy challenge."®。 
Whether it is a business issue or a human right issue, we still love to see free 
competition in the region. As Dr. Tarjanne, the Secretary General of FTU noted, "The 
Universal Declaration of Human Rights sets out the rights and freedom that people 
everywhere should be able to enjoy ... For all to enjoy these rights, they must have access 
to basic communication and information services ... "^ ^ 
In the end, we 一 human beings - will benefit. 
49 Ure, John, Telecommunications in Asia. Policy, Planning, and Development Hong Kong University 
Press, Hong Kong, 1997, p.l. 
50 International Telecommunication Union, "Executive Summary, World Telecommunications Development 
Report 1998"，FTU, Geneva, Switzerland, March 1998, p.l2. 
“International Telecommunication Union, "The Right to Communicate: A New Declaration is Born" ITU 
News, ITU, No. 6/97. 一 
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APPENDDC 1 
SAMPLE mVTTATION LETTER AND E ^ R V E W QUESTIONS 
Telecommunications in Asia Pacific 
Invitation Letter for Interview 
To: 
Fax : 
From : Micky L. S. Lo 
(Class of 1999，MBA, The Chinese University ofHong Kong) 
Date : 
Pages : 
Re : Invitation for an Interview 
Dear 
I am now a CUHK MBA student working on my research project, which is to study the prospect of the 
telecommunications industry in Asia-Pacific. My objectives in the project are : 
• to establish a statistical model in relating telecommunications indicators with other socio-economic 
factors 
• to study the perspectives and trends of the industry in the Asia-Pacific region 
• to study its competitive environment 
• to explore the strategies and rationales behind major players in the industry 
In achieving these goals, the valuable experience and advice from eminent telecommunications firms as 
well as professionals will be extremely important. In light of your company's success and active 
participation in the Asia-Pacific region, I would like to invite you for an interview, in order to broaden my 
scope in this industry and make the project work more fruitful. 
The interview will last for 30 — 45 minutes and is planned to be conducted in mid-March. To give you more 
background about the research, I am now attaching a brief summary of it and the interview questions. I 
hope that you will find advising me a valuable experience, which would allow an exchange of views on this 
dynamic market. Moreover, if you are interested in the research findings, I would not mind giving you a 
copy of the final research report, which will be accomplished in May. 
I am looking forward to your favorable reply. If you have any query, please contact me by : 




A Brief Introduction of the Research Project 
The global telecommunications "megamarket “ is expected to reach US$ 1 trillion by 2000，in which over 
1.4 billion telephones will be in operation. One-third of them will be wireless. Within this huge pie, the 
United States and European markets account for more than 50%. However, the less developed market like 
Asia-Pacific will double in size by the end of this decade. 
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Naturally, many multinational enterprises (MNEs) are watching closely to this potential market. However, 
doing business in Asia-Pacific is not easy at all,.due to cultural differences and political uncertainty. In 
addition, telecommunications infrastructure is rather a utility of an economy, which induces many nations 
to protect it from complete liberalization to foreign investment. 
The Asia-Pacific telecommunications industry is chosen here as a study target. The perspectives of this 
market will be studied, with an aim to find out how the performance and demand in this industry are related 
to other social and macroeconomic factors. Moreover, the strategies of major MNEs will be analyzed, in 
order to generalize the future directions of this industry. In the analysis, the corresponding data of the 
western developed markets will be used as a reference to contrast the characteristics of the Asia-Pacific 
market. It is hoped that these results can serve as a reference in forecasting the future of 
telecommunications and in formulating investment and strategies in this market. 
Quantitative Analysis 
A regression analysis between telecommunications indicators and some macroeconomic factors will be 
done on the Asia-Pacific market. It is hoped that the regression result can provide a reliable prediction 
model to determine the future demands and profitability of the industry. 
Qualitative Analysis 
Interview on key telecommunications MNEs will be conducted. These MNEs should have significant 
exposure in the Asia-Pacific region. The key personnel responsible of the Asia-Pacific region will be 
invited. The following information will be collected in the interview: 
• Their perspectives on the market. 
• Their strengths and weaknesses in the market. The competitive environment. 
• Their strategies. The rationale behind. Predicting models or variables they may use. 
Interview Questions 
Company Background 
What is the business scope of your company in Asia-Pacific? 
How would you fit your company's activities into the Information Value Chain? (Network operation, 
Systems and equipment, Service provider) 
Does your company Make, Jointly Develop, or Buy equipment in fulfilling the above activities? 
How are these different business segments perform, in terms of turnover and profitability? 
How many percentage of sales revenue is put into R&D expenses? 
Exposure in Asia-Pacific 
What are the major operations in the Asia-Pacific region? 
How much investment is put into the Asian countries? 
How are the turnover and profitability in these countries? 
Perspectives on the Asia-Pacific region 
How would you identify the market characteristics of the Asian countries? (e.g. diffusion of technology, 
regulatory policy, market openness) 
How would you view the deregulation process in the Asia-Pacific region? 
Does the Asian currency crisis have any significant impact on the company? 
After the crisis, where are the best / worst places to invest? 
Comparing to the westem region, what are the strengths / weaknesses of the Asia-Pacific market? 
In view of these, how would your company target this market? (e.g. in which segments, by what strategy) 
How would you view the Alliances and Merger & Acquisition (M&A) in the region? Any pros and cons? 
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Trend / Forecast of the Asia-Pacific market 
How would you forecast the market demand (e.g. voice / data network, Internet, mobile network) in the 
coming decade? By what assumption and method? 
How would you forecast the trend of telecommunications technology in the coming decade? Which 
technology will your company follow? 
Some people said that certain Asia-Pacific countries have got too much telecommunications infrastructure 
and the citizens cannot afford the services, which would give rise to a low profitability in these countries. 
How do you think about this? 
Competitive Environment 
What is the competitive advantage of your company? (e.g. price, service, quality, bandwidth) How does it 
achieve it and maintain it in this competitive and dynamic market? 
How does your company respond to the cut-throat price competition? 
Does your company take part in certain segments of the industry that may be cannibalistic to each other 
(e.g. fixed network vs mobile network in less developed countries)? How does it make a balance? 
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APPENDDC 1 
DEHNmONS FOR SELECTED TELECOMMUNICATIONS DVJDICATORS'' 
Reporting period : The indicators are collected at least on an annual basis. The use of 
a common reporting year (for example, end of the calendar year) is desirable for 
comparative purposes. While this is not always possible due to different national 
practices, all the data should at least refer to the same end period to enhance the precious 
of derivations. 
Telephone main lines in operation : A main line is a telephone line connecting the 
subscriber's terminal equipment to the public switched network and which has a dedicated 
port in the telephone exchange equipment. This term is synonymous with the term "main 
station" or "Direct Exchange Line" (DEL) which are commonly used in 
telecommunications documents. It may not be the same as an access line or a subscriber. 
Mobile subscribers : They are the subscribers to an automatic public mobile telephone 
service which provides access to the public switched telephone network (PSTN) using 
cellular technology. 
Waiting list for main lines : They are the un-met applications for connection to the 
PSTN which have had to be held over owing to a lack of technical facilities (equipment, 
lines, etc.). 
Local telephone traffic : Local traffic consists of effective (completed) traffic 
exchanged within the local charging area in which the calling station is situated. 
52 International Telecommunication Union, Telecommunications Indicators Handbook. Geneva, 
Switzerland, 1998 
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International telephone traffic : It includes the incoming and outgoing traffic between 
a given country and another country. 
Telephone service monthly subscription charge : It refers to the recurring fixed charge 
for subscribing to the PSTN. The charge should cover the rental of the line but not the 
rental of the terminal (e.g. telephone set) where the terminal equipment market is 
liberalized. 
Total telecommunications employment : It is the full-time staff employment by 
telecommunications network operators in the country for the provision of public 
telecommunications services. Part-time staff should be expressed in terms of full-time 
staff equivalents. 
Total revenue from all telecommunications services : This is the total revenue eamed 
from the provision of telecommunications services. 
Total annual investment in telecommunications including land and buildings : It is the 
annual investment for acquiring property (e.g. land and buildings) and plant (e.g. 
switching equipment, transmission equipment, office machinery, motor vehicles). 
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APPENDK3 
DATA TABLE FOR QUANTTTATT/E ANALYSK 
Fixed Line Tele-density 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 40.59 41.91~~42.93 44.16~~45.63 46.55~~47.20 48.35~~49.59 50.93 
China 0.33 0.36 0.43 0.51 0.60 0.73 0.98 1.46 2.27 3.35 
Hong Kong 34.10 36.39 39.10 41.48 43.38 45.94 48.61 50.70 52.18 53.25 
India 0.45 0.48 0.51 0.55 0.60 0.67 0.77 0.89 1.07 1.29 
Indonesia 0.41 0.45 0.48 0.49 0.59 0.72 0.90 1.00 1.30 1.69 
Japan 38.50 39.66 41.06 42.60 44.14 45.40 46.37 47.13 48.03 48.80 
Malaysia 6.52 6.90 7.42 8.05 8.97 10.03 11.26 12.66 14.69 16.56 
New Zealand 40.52 41.46 42.39 43.36 43.68 43.83 44.93 46.01 46.81 47.85 
Philippines 0.96 0.96 0.98 0.99 1.00 1.04 1.04 1.33 1.68 2.09 
Singapore 32.53 33.87 35.49 37.31 38.96 40.29 42.34 44.65 45.45 48.18 
South Korea 18.25 20.72 24.52 27.78 30.97 33.67 35.68 37.81 39.60 41.47 
Taiwan 23.34 24.95 26.79 28.96 30.96 33.34 35.75 38.13 40.25 43.07 
Thailand 1.55 1.72 1.88 2.13 2.40 2.77 3.13 3.81 4.68 5.86 
US 50.58 51.95 52.66 53.33 54.55 55.27 56.49 57.77 60.17 62.57 
Mobile Tele-density 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 0 ^ 0i03 M 9 0 ^ ^T08 T ^ 2 ^ ^ 6^84~~12.76 
China 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.05 0.13 0.30 
Hong Kong 0.18 0.51 0.92 1.58 2.35 3.30 4.02 4.93 8.03 12.97 
India 
Indonesia 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.11 
Japan 0.08 0.12 0.20 0.40 0.70 1.11 1.38 1.71 3.47 9.35 
Malaysia 0.07 0.11 0.16 0.23 0.49 0.72 1.08 1.79 2.93 4.99 
New Zealand 0.00 0.07 0.30 0.87 1.61 2.12 2.93 4.15 6.47 10.80 
Philippines 0.00 0.00 0.00 0.00 0.00 0.06 0.09 0.16 0.26 0.73 
Singapore 0.00 0.00 0.14 0.98 1.91 3.00 4.35 6.42 8.04 10.25 
South Korea 0.02 0.02 0.05 0.09 0.19 0.38 0.62 1.07 2.15 3.66 
Taiwan 0.00 0.00 0.00 0.19 0.41 0.96 1.50 2.58 2.77 3.62 
Thailand 0.00 0.01 0.03 0.07 0.11 0.22 0.44 0.75 1.24 2.09 
US 0.28 0.50 0.84 1.41 2.11 2.99 4.33 6.20 9.26 12.84 
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Local Traffic per Lihabitant (calls) 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 537.77 565.85 589.48 603.46 617.87 652.51 646.12 666.12 728.97 756.91 
China 5.62 6.46 9.08 11.62 13.59 21.34 31.88 49.78 73.47 103.10 
Hong Kong 
India 0.29 0.26 0.25 0.27 0.27 0.24 0.23 0.18 0.13 0.08 
Indonesia 
Japan 591.00 621.67 557.34 594.57 607.59 620.34 621.30 636.38 667.44 676.45 
Malaysia 
New Zealand 52.18 59.93 67.83 82.88 93.37 103.93 108.96 112.65 115.75 119.71 
Philippines 0.43 0.46 0.59 0.59 0.86 0.94 1.22 1.43 3.01 4.52 
Singapore 1254.3 1319.1 1498.3 1800.7 1690.5 1756.3 1774.7 1827.9 1774.7 1807.8 
South Korea 977.89 1143.0 1356.0 1537.7 1930.4 2282.4 2565.1 2772.0 2917.2 2942.9 
Taiwan 745.31 752.30 768.69 805.69 835.26 886.75 933.45 1043.5 1100.8 1166.2 
Thailand 1.45 1.69 2.12 2.63 3.33 4.06 5.17 6.67 8.92 10.59 
US 173.82 217.26 274.73 275.06 255.90 264.64 282.29 302.55 320.35 357.37 
iitemational Traffic (minutes per inhabitant) 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 30.47~~36.89~~38.14~45.88~~55.49~60.46~~66.89~74.74~~82.37~~92.45 
China 0.11 0.15 0.23 0.34 0.46 0.57 0.82 1.14 1.46 1.65 
Hong Kong 84.29 113.79 155.07 198.09 241.02 294.85 369.94 446.87 501.24 534.44 
India 0.17 0.22 0.29 0.37 0.44 0.55 0.70 0.83 1.03 1.21 
Indonesia 0.45 0.51 0.64 0.76 1.00 1.30 1.61 1.89 2.25 2.53 
Japan 5.27 6.77 8.82 11.01 13.63 16.12 17.50 19.16 21.37 23.58 
Malaysia 6.50 7.08 8.75 10.97 13.64 16.83 19.59 23.15 38.26 40.30 
New Zealand 24.50 32.29 37.14 44.26 47.75 98.65 112.77 138.07 151.33 181.24 
Philippines 2.63 3.14 3.81 4.80 6.34 7.61 8.08 8.40 9.95 10.57 
Singapore 120.60 135.32 168.62 206.36 240.30 280.28 314.38 356.27 437.54 517.58 
South Korea 4.68 5.81 7.85 10.15 12.34 14.88 17.37 19.62 23.20 27.40 
Taiwan 9.22 12.55 16.74 21.32 27.70 33.78 40.29 47.43 53.73 58.16 
Thailand 1.08 1.43 2.08 3.12 4.20 5.27 6.18 6.79 7.90 8.42 
US 27.47 31.33 36.16 42.45 49.50 54.19 60.40 66.15 76.24 87.65 
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Annual Fixed Line Subscription Fee out of GDP per capita 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 0.0063 0.0071 0.0069 0.0059 0.0056 0.0054 
China 0.0478 0.0359 
Hong Kong 0.0050 0.0049 0.0044 0.0043 
India 0.1562 0.2184 0.1929 
Indonesia 0.0825 0.0716 0.0637 0.0511 0.1222 0.1059 
Japan 0.0040 0.0038 0.0050 0.0050 0.0048 0.0054 
Malaysia 0.0366 0.0336 0.0304 0.0283 0.0252 
New Zealand 0.0186 0.0183 0.0174 0.0168 0.0164 
Philippines 0.1357 0.1395 0.1219 0.1304 0.1170 0.1102 
Singapore 0.0076 0.0036 0.0034 0.0030 0.0027 0.0025 
South Korea 0.0079 0.0066 0.0060 0.0055 
Taiwan 0.0077 0.0063 0.0056 0.0051 0.0048 0.0022 
Thailand 0.0267 0.0242 0.0220 0.0196 0.0171 
US 0.0058 0.0059 0.0054 0.0056 0.0054 0.0056 0.0054 0.0054 0.0052 0.0051 
tidustrial Revenue out of bivestment 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 2.7622 2.5164 3.2196 3.0907 2.9956 3.0833 4.0561 4.7967 5.7571 4.0778 
China 3.2653 3.6104 2.1375 1.4616 1.7172 1.6512 1.3114 0.8876 0.8375 1.1415 
Hong Kong 6.4133 6.2912 4.9589 5.2818 5.3897 8.3348 5.9793 8.6005 6.5059 4.3961 
India 1.8798 1.5608 1.6633 1.5460 1.6043 1.4606 1.3459 1.4707 1.4979 1.5237 
Indonesia 3.8113 2.1080 1.9208 1.9691 1.7686 2.3578 1.4925 1.7456 2.4279 1.6568 
Japan 3.1869 2.9865 2.9990 2.7572 2.7869 2.7926 2.7844 2.7761 2.9358 2.6617 
Malaysia 1.0781 2.6475 3.4787 3.3611 3.2095 2.3187 1.8189 1.7620 1.4038 1.6751 
New Zealand 4.4006 4.1915 3.5788 2.9766 3.2470 3.8559 4.7486 6.0024 6.3557 5.3473 
Philippines 3.1739 3.6234 5.0682 3.1142 1.4867 2.1584 1.9053 2.3665 1.2646 1.2335 
Singapore 3.2242 6.9100 8.2953 8.0362 4.2225 1.8749 4.9872 4.6783 6.0268 5.8347 
South Korea 1.2116 2.0389 2.0859 1.4760 1.7100 1.8829 2.1699 2.1671 1.8969 1.9973 
Taiwan 2.4522 2.5874 2.3685 1.9914 2.1200 1.5432 2.1104 2.5085 3.2321 3.4734 
Thailand 1.9438 4.0814 2.8347 2.6501 2.7332 2.5850 4.0899 4.4875 4.7373 5.3065 
US 4.5951 4.7959 5.7682 6.3936 6.4971 6.5762 6.7690 6.6912 7.3852 7.5588 
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GDP per capita (US$) 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 10420 12118 15053 16704 17273 17174 16595 16020 18123 19210 
China 277 297 364 401 342 353 415 507 451 575 
Hong Kong 7279 8875 10396 11879 13108 14958 17357 19649 21791 23355 
India 265 286 313 302 362 315 309 292 333 365 
Indonesia 480 448 489 539 592 644 695 844 931 1033 
Japan 16344 19731 23639 23325 23734 27035 29411 33567 37577 41004 
Malaysia 1735 1927 2063 2196 2428 2597 3098 3305 3635 4246 
New Zealand 8725 10974 13088 12721 12768 12244 11721 12537 14346 16675 
Philippines 535 582 650 715 729 732 835 839 968 1098 
Singapore 6962 7893 9714 11377 13638 15919 17985 20847 24204 28546 
South Korea 2636 3597 4330 5233 5917 6796 7046 7542 8546 10174 
Taiwan 4134 5738 6237 7374 7652 8889 10127 10572 11503 12235 
Thailand 834 962 1155 1331 1550 1758 1949 2152 2438 2819 
US 18301 19234 20503 21863 22983 23416 24484 25393 26623 27569 
Service output 
Country Services (86-95 average) % of GDP 
Australia 63.00 
China 26.00 





New Zealand 58.00 
Philippines 41.50 
Singapore 62.50 





Trade value over GDP 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Australia 0.31 0.28 0.28 0.29 0.28 0.28 0.30 0.31 0.31 0.33 
China 0.25 0.26 0.26 0.25 0.30 0.33 0.34 0.32 0.44 0.40 
Hong Kong 1.77 1.95 2.18 2.16 2.20 2.30 2.39 2.34 2.36 2.46 
India 0.12 0.12 0.13 0.15 0.14 0.14 0.16 0.17 0.17 0.18 
Indonesia 0.00 0.00 0.00 0.23 0.24 0.24 0.24 0.20 0.19 0.19 
Japan 0.17 0.16 0.16 0.17 0.18 0.16 0.16 0.14 0.14 0.15 
Malaysia 0.89 0.97 1.08 1.25 1.37 1.51 1.40 1.48 1.67 1.78 
New Zealand 0.42 0.40 0.37 0.42 0.44 0.43 0.47 0.46 0.47 0.46 
Philippines 0.34 0.39 0.42 0.45 0.49 0.48 0.48 0.55 0.56 0.62 
Singapore 2.66 2.95 3.24 3.10 3.02 2.87 2.73 2.73 2.80 2.84 
South Korea 0.61 0.59 0.62 0.56 0.75 0.71 0.66 0.62 0.65 0.74 
Taiwan 0.96 0.98 0.99 0.93 0.90 0.92 0.85 0.87 0.86 0.95 
Thailand 0.42 0.49 0.59 0.63 0.65 0.67 0.66 0.66 0.70 0.77 
US 0.14 0.14 0.15 0.16 0.16 0.16 0.16 0.16 0.17 0.19 
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APPENDDC 1 
STATKTICAL ANALYSIS EXAMPLE (H1 JN HONG KONG) 
Year Tele-density Tele-density growth (%) 
1986" 34.To — 
1987 36.39 6.7l6 
1988 39.10 7.447 
1 9 8 9 _ 41.48 6.087 
1990" 43.38 4.5"5T 
1991 ~ 45.94 5.901 
1992— 48.61 5.812 
1993— 50.70 4.300 
1994" 52.Ts 2.919 
1995| 53.25| 2.05? 
^ ^ 
色 8 . 0 0 y — _ _ _ _ ^ 
f 7.00 ^ < ^ 
I 6 . 0 0 ^ ^ > S ^ 4 ^ 
S ) 5 . 0 0 ^ ^ ^ ^ ^ 
> 4.00 ^ " ^ ^ 
•"S 3.00 ^ ^ ^ 
§ 2.00 • — 
？ 1.00 
<D 
7 5 0 . 0 0 -L — — ~ ： 




Multiple R 0.852645606 
R Square 0.72700453 
Adjusted R Square 0.688005177 
Standard Error 0.991487343 
Observations 9 
ANOVA 
- df SS MS F Significance F 
Regression 1 18.325 18.325~~ 18.641 ~ ~ . 0.00349 
Residual 7 6.881 0.983 . 
Total 8 25.206 
Coefficients Standard Error t Stat P-value 
Intercept 16.652 2.6981~~6.171 a000457 
X Variable 1 -0.253 0.0586 -4.317 "6.0d349 
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APPENDDC 1 
STATKTICAL ANALYSIS RESULTS TABLE 
Entries that have F-stat being significant at 95% confidence level are bolded. 
H i 
(X : Tele-density ； Y : Tele-density growth (%) ； time : 1986-1995) 
Country Samples R^ “ F-stat X coefficient t-stat 
Australia 9 9.80% "o.766 (41.03%) -0.0622 "-0.875 (41.03%) 
China 9 7 0 . 5 2 ^ 16.743 (0.46%) l3.835 4.092 (0.46%) 
Hong Kong 9 — 72.70% 18.64 (0.35%) -0.253 -4.318 (0.35%) 
India 9 93.30% 97.750 (0.002%) 19.400 9.888(0.002%) 
Indonesia 9 58.49% 9.864 (1.636%) 18.594 3.141 (1.636%) 
Japan 9 65.77% 13.452 (0.799%) -0.222 -3.667 (0.799%) 
Malaysia 9 70.12% 1[6.430 (0.4859^^ 0.779 ~^053 (0.485%) 
New Zealand 9 0.90% 0.066 (80.48%) 0.036 0.257 (80.48%) 
Philippines — 9 — 70.4% "l6.686(0.47%) 26.358 4.085 ( 0 . 4 7 % ) — 
Singapore 9 0.30% 0.022 (88.55%) 0.015 0.149 (88.55%) 
South Korea 9 83.20% ~34.785 (0.06%) -0.620 "-5.898 (0.06%) 
Taiwan 一 9 — 23.80% “ 2.182(18.32%) -0.056 -1.477(18.32%) 
Thailand 9 一 89.70% “ 60.986 (0.01%) 3.893 7.809(0.01%) 
US 9 5931% 10.205(1.52%> 0.233 Tl94(L52%) “ 
Asia 13 i 70.07% | 25.756(0.04%) -0>445 | -5.075(0.04%) 
H2 
(X : ln (Tele-density) ； Y : ln (GDP per capita) (US$) ； time : 1986-1995) 
Country Samples R^ F-stat Xcoefficient t-stat 
Australia 10 74.98% ^3.974 (0.12%)~~ 2.208 ~4i896 (0.12%) 一 
China W 82.44% 37.560 (0.03%) 0.262 6.129(0.03%) 
Hong Kong 10 99.59% 1961.421 (0.00%) 2.521 44.288(0.00%) 
India 10 ~36.95% 4.688 (6.23%) “ 0.171 2.165 (6.23%) 
Indonesia 10 96.90% ^0 .323 (0.00%)~ 0.593 15.822(0.00%)— 
Japan W 92.40% 97.276 (0.00%) 3.344 9.863 (0.00%) 
Malaysia 10 99.20% 990.718 (0.00%) 0.909 31.476 (0.00%) 
New Zealand 10 69.19% 17.962 (0.28%) 2.643 4.238 (0.28%) 
Philippines 10 75.93% 25.239(0.10%) 0.702 5.024(0.10%) 
Singapore 10 99.62% 2122.870 (0.00%) 3.611 46.075 (0.00%) 
South Korea 10 9836% 478.399 (0.00%) 1.462 21.872 (0.00%) 
Taiwan W 96.03% 193.522 (0.00%) 1.626 13.911 (0.00%) 
Thailand 10 95.44% 167.539 (0.00%) 0.890 1 ^ 4 4 (0 .00%)— 
_yS 10 93.23% 110.249 (0.00%) 1.967 10.500 (0.00%) 
Asia | 1 3 I 93.83% 167.221 (0.00%) 0.932 1 2 . 9 3 r i o . 0 0 % i 
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m 
(X : Mobile tele-density ； Y : Mobile tele-density growth (%) ； time : 1986-1995) 
Country Samples R^ — F-stat X coefficient t-stat 
Australia 9 7.22% ^.545 (48.44%) -10.428 1.738 (48.44%) 
China 一 9 — 5 1 . 7 9 % 7 . 5 2 0 ( 2 . 8 8 % ) 5 2 4 . 7 8 0 2 . 7 4 2 ( 2 . 8 8 % ) 一 
Hong Kong 9 11.059T" 0.870 (38.20%) 1 .039 — -0.933 (38.20%) 
India 
Indonesia 9 ~ 7 8 . 2 5 % 2 5 . 1 8 3 ( 0 . 1 5 % ) 1 6 1 4 . 1 9 8 ^ 0 1 8 ( 0 . 1 5 % ) 
Japan ~ 9 5 9 . 4 2 % 1 0 . 2 4 8 ( 1 . 5 0 % ) 1 1 . 9 5 6 3 . 2 0 1 ( 1 . 5 0 % ) 
Malaysia 9 3.12% 0.226 (64.92%) 2.324 ~ 0.475 (64.92%) 
New Zealand 9 一 9.69% "o.751 (41.50%) -9.230 -0.866(41.50%)— 
Philippines 一 9 ~ ~ 9 2 . 6 9 % “ 8 8 . 8 0 0 ( 0 . 0 0 % ) " ^ . 9 0 0 9 . 4 2 3 ( 0 . 0 0 % ) 
51叩叩0比 9 8 . 0 2 % ~ 0.611 (46.02%) ~14.605 ~ -0.781 (46.02%) 
South Korea 9 "023% 0.016(90.30%) — -1.583 -0.126 (90.30%)— 
Taiwan 9 0.15%— 0.010(92.22%) T.460 — 0.101 (92.22%) 
Thailand 9 5.43%~ 0.402 (54.64%) ~18.347 -0.634 (54.64%) 
US — 9 4 7 . 4 4 % T 3 1 9 ( 4 0 2 % ) 一 > 2 3 2 5 - 2 . 5 1 4 ( 4 > 0 2 % ) 
Asia | l 2 5 3 . 5 2 % 1 L 5 1 4 ( 0 . 6 8 % ) - 8 . 4 0 9 - 3 . 3 9 3 0K68%) 
H4 
(X : ln (Mobile tele-density) ； Y : ln (GDP per capita) (US$) ； time : 1986-1995) 
Country Samples R : F-stat X coefficient t-stat 一 
Australia 9 8 1 . 5 8 % ~ 3 0 . 9 9 9 ( 0 . 0 8 % ) ~ ~ 0 . 0 6 3 ~ ^ 6 8 ( 0 . 0 8 % ) 一 
China 
Hong K o n g ~ ~ 1 0 ~ 9 7 . 1 5 % 2 7 2 . 6 5 9 ( 0 . 0 0 % ) 0 . 2 9 6 1 6 . 5 1 2 ( 0 . 0 0 % ) 一 
India Z Z Z Z Z Z Z Z ^ ^ 
Indonesia 8 8 6 . 8 0 ^ 3 9 . 4 6 1 ( 0 . 0 8 % ) " o . 2 8 2 6 . 2 8 2 ( 0 . 0 8 % ) 
Japan W 9 3 . 5 1 % 1 1 5 . 2 0 2 ( 0 . 0 0 % ) 0 . 1 8 4 1 0 . 7 3 3 ( 0 . 0 0 % ) 
Malaysia 1 0 9 8 . 7 6 % 6 3 7 . 6 6 5 ( 0 . 0 0 % ) 0 . 2 0 3 2 5 . 2 5 2 ( 0 . 0 0 % ) 
New Zealand 9 4 5 . 6 5 % 5 . 8 8 1 ( 4 . 5 8 % ) 0 . 0 5 2 2 . 4 2 5 ( 4 . 5 8 % ) ~ 
Philippines 
Singapore 
South Korea 1 0 一 9 3 . 4 9 % 1 1 4 . 9 5 0 ( 0 . 0 0 % ) 0 . 2 1 4 1 0 . 7 2 1 ( 0 . 0 0 % ) 一 
Taiwan 
Thailand 9 9 9 . 4 3 ^ 1 2 2 3 . 5 5 8 ( 0 . 0 0 % ) 0 . 1 9 9 — 3 4 . 9 7 9 ( 0 . 0 0 % ) 
U S ; 1 0 ^ 9 9 . 7 8 % 3 6 3 3 . 0 1 4 ( 0 . 0 0 % ) 0 . 1 0 8 6 0 . 2 7 4 ( 0 . 0 0 % ) 
Asia 1 2 8 4 . 1 3 % 5 3 , 0 1 8 ( 0 > 0 0 % ) 0 . 7 8 7 7 , 2 8 1 ( 0 . 0 0 % ) 
64 
H5 
(Averages of 1991-1995 data are plotted) 
0.20000 _ ~ ~ •Australia 
, , o „ „ n 1 • China 
0.18000 
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^ 0.16000 - — ~ ~ ~ Xlndia 
一 十 
S* 0.14000 )Klndonesia 
I 0.12000 — .Japan 
+ _畚 _ +Malaysia 
I 0.10000 -NewZealand 
i 0.08000 — •Philippines 
1 0.06000 Singapore 
o • • South Korea 
2 0.04000 -Y — ^ . 
尿 Taiwan 
0.02000 ^ XThailand 
0.00000 1 1 1 1 H 1 X France 




(X : Service sector share in GDP (%) ； Y : Local phone traffic per inhabitant (calls) ； time 
:1986-1995) 
Country Samples R^ F-stat X coefficient t-stat 
Asia 9 ‘ 9.94% 0.772 (40.87%) 24.688 j 0.879(40.87%) 
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H7 
(X : Service sector share in GDP (%) ； Y : International phone traffic per inhabitant 
(minutes) ； time : 1986-1995) 
Country Samples R^ — F-stat X coefficient t-stat 
Asia i 13 54.66% 13.260(0.39%) 8.043|3.641(0J9%) 
H8 
(X : Trade value over GDP (%) ； Y : International phone traffic per inhabitant (minutes)； 
time : 1986-1995) 
Country Samples R^ _ F-stat X coefficient t-stat 
Australia 10 36.79%" 4.656 (6.30%) 2881.794 2.158 (6.30%) 
China 10 84.81% ~44.665 (0.02%)~ 31.148 6.683 (0.02%) 一 
Hong Kong 10 76.78% 26.460 (0.09%) 2659.556 5.144 (0.09%) 
India 10 93.45% 114.139 (0.00%) 64.236 10.684 (0.00%) 
Indonesia 10 33.09% 3.956 (8.19%) 16.00^ 1.989(8.19%) 
】叩&口 10 “ 34.74% ^.260 (7.29%) _ -1310.758 -2.064(7.29%) 一 
Malaysia 10 82.31%" 37.214(0.03%) 152.216 6.100 (0.03%) 
New Zealand 10 66.24% 15.694 (0.42%) 5358.104 3.962 (0.42%) 
Philippines 10 90 .23^ 73.899 (0.00%) 126.248~ 8.596 (0.00%) 
51叩叩0纩6 10 12.59% 1.152 (31.44%) -1011.344 -1.073 (31.44%) 
South Korea 10 28.35%" 3.166(11.31%) 249.074 1.779(11.31%) 
Taiwan 10 39.58%" 5.240(5.13%) -871.488 -2.289 (5.13%) 
Thailand 10 78.78%" 29.700 (0.06%) 92.38 5.450 (0.06%) 
US 10" 90.10% 72.829(0.00%) 5484.898 ~8^34 (0.00%) 一 
Asia I 13 69^5% lS,120i0M%) | 5.396 5.012 (0,04%) 
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H9 
(X : GDP per capita (US$) ； Y : Industrial revenue out of investment (%) ； time : 1986-
1995) 
Country Samples R^ — F-stat X coefficient t-stat 
Australia 10 ~3"l.55% 1.687(9.11%) 212.872xlO'^  1.920(9.11%) 
China 10 — 64.63% — 14.619 (0.51%) ^227.632xlQ-^ -3.824 (0.51%) 
Hong Kong 10 0.65% 0.052 (82.46%) “ 19.969x10'^  0.229 (82.46%)— 
India 10 — 11.19% — 1.008 (34.47%) ~5Q8.325xlO-^ “ -1.004(34.47%) 
Indonesia 10 — 11.42% — 1.032 (33.95%) -1099.225x10'^  “ -1.016(33.95%) 
Japan 10 — 40.08% 一 5.350 (4.94%) "T2.595xlQ-^ -2.313 (4.94%) 
Malaysia 10 — 21.42% 一 2.180(17.80%) ^85.510xl0'^ -1.477(17.80%) 
New Zealand 10 9.78% 0.867 (37.90%) “ 172.630xlQ-^ 0.931 (37.90%)— 
Philippines~~ 10 — 5232% — 8.780 (1.81%) "^108.106x10.6 -2.963 (1.81%) 
Singapore 10 — 1.06% — 0.086 (77.70%) ^9.221xl0'^ -0.293 (77.70%) 
South Korea 10 23.41% 2.445 (15.65%) “ 65.567x10'^  1.564(15.65%)— 
Taiwan 10 — 18.99% — 1.875 (20.81%) "^,585xlQ-^ 1.369 (20.81%) 
Thailand 10 — 61.59% — 12.826 (0.72%) ^59.030xlQ-^ 3.581 (0.72%) 
US ~ ~ 10 ^ 92,62% ~ 100.389 (0.00%) ^6.492xl0*^ 10.019(0.00%) 
^ i a 13 I 30.68% 4.867(4>95%) 92.027xl0^ | 2.206(4.95%) 
H10 
(X : Tele-density ； Y : Industrial revenue out of investment (%) ； time : 1986-1995) 
Country Samples R^ F-stat X coefficient t-stat 
Australia 10 62.12% ^3.120 (0.68%)~ 0.238 "37622(0.68%) 一 
China 10 38.54% ~5.018(5.54%) -0.593 1.240(5.54%) 一 
Hong Kong 10 1.78% ^.145 (71.30%) 0.027 i 3 8 1 (71.30%) _ 
India ^0 23.62% 1.474(15.44%) -0.249 "T.573 (15.44%)_ 
Indonesia ^ 12.32% "l.l24(32.00%) -0.549 "-1.060 (32.00%) 
Japan W 57.02% "Io.613 (1.16%)~ -0.033 ^ . 258 (1.16%) _ 
Malaysia ^0 24.43% 2.586 (14.65%) -0.124 -1.608(14.65%)— 
New Zealand 10 43.49% ~6.156 (3.80%) 0.322 ^ 4 8 1 (3.80%) 一 
Philippines 10 35.45% 4.393 (6.94%) -1.879 -2.096 (6.94%) 
Singapore 10 1.15% "0.093 (76.80%) -0.042 "-0.305 (76.80%) 
South Korea 10 26.08% ^.823 (13.15%)~~ 0.020 T680(13.15%) 一 
Taiwan l_0 24.03% ^531 (15.03%) 0.042 T591 (15.03%) 
Thailand 10 68.10% T 7 .075 (0.33%) 0.661 4.132 (0.33%) “ 
US 1^ 80,99% T4.074 (0.04%) ~ 0.234 5.837 (0.04%) “ 
Asia |10 |74.81%|23.760gU2%; 0.072 |4.874io.l2%) 
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H l l 
(X : Annual phone line subscription fee out of GDP per capita (%) ； Y : Industrial 
revenue out of investment (%) ； time : 1990-1995) 
Country Samples R^ — F-stat X coefficient t-stat 
US 10 75.57% "^.743 (0.11%) -3466.481 -4.974 (0.11%) 
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